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Training our crew members for long duration, exploration-class missions will have to maximize long-term retention and transfer of the trained skills. The expected duration of the missions, our inability to predict all the possible tasks the crew 
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that are different from the particular tasks used during training. However, to be able to design training that can achieve these ambitious goals, we must first understand the ways in which long-duration spaceflight affects training retention and 
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Current theories of training retention and transfer are largely based on experimental studies conducted at university laboratories using undergraduate students as participants. Furthermore, all such studies have been conducted on Earth. We 
do not know how well the results of these studies predict the performance of crew members. More specifically, we do not Know how well the results of these studies predict the performance of crew members in space and especially during 
long-duration missions. To address this gap in our knowledge, the current on-going study seeks to test the null hypothesis that performance of university undergraduate students on Earth on training retention and transfer tests do in fact 
predict accurately the performance of crew members during long-duration spaceflights. To test this hypothesis, the study employs a single 16-month long experimental protocol with 3 different participant groups: undergraduate university 
students, crew members on the ground, and crew members in space. Results from this study will be presented upon its completion. This poster presents results of study trials of the two tasks used in this study: a data entry task and a 
mapping task. 


By researching established training principles, by examining future needs, and by using current practices in spaceflight training as test beds, this research project is mitigating program risks and generating templates and requirements to meet 
future training needs. 


¢ The study with university students employing 
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related studies employing the two experimental 
tasks are displayed in the two insert-posters 
here. 

¢ An identical study with crew members on the 
ground Is planned for this year (2017). 

¢ An identical study with crew-like participants is 
planned for this year (2017). 

¢ An identical study with crew members on board 
the ISS is pending. 
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and refreshed onboard is cardiopulmonary 
resuscitation (CPR) (Figures 1 and 2). No data 
exists to determine how to support maximum , — . 
Should be refreshed onboard, ‘The fundamental Rogen] ey Le ee 
shou e refreshed onboard. e fundamenta 

research in this study is designed to provide data 
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and transfer of trained skills and that apply not just 
to a single skill such as CPR but that apply across 
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the breadth of crew training - from the medical 
emergency response shown here to system's 
emergencies, extravehicular activities, robotics 
operations, ascent/entry, maintenance, and repair. 
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Results from this study 
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Figure 1 (left). Photo JSC2010-E-107015 Courtesy x 
of NASA. ISS crew members Satoshi Furukawa, 
Mike Fossum, and Sergey Volkov train on NASA Space Flight 


cardiopulmonary resuscitation (CPR) in a 1-G Human-System Standard 


ground training facility, pushing down onto a dummy opens phere a 
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Figure 2 (ght). Photo ISS034-E-006260 Courtesy <r 
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ABSTRACT METHOD RESULTS (continued) RESULTS (continued) February 10, 2015 
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both trainability and autonomous job performance. informatken from the distinctive trialsin working memory. 
Default test triak «32 

BACKGROUND lt 2-back, 16 3-back Figwre 3. Propertion correct « 3 function of tet, trial Figure 5. Proportian anrrect given correct side asa 

ee Distinctive test trials « 16 type, and retention interval. function af trial type and retendon mctrval 
Bourne, I lealy, Bonk, and Buck-Gengler (2011) compared distinctive and 8 2-back, 88-back Be 
default responding by subpcts who studied name-color associations and The overall advantage for distinctive trials with a smaller Persormance was much wore on default than on distinctive 
were tested over short and long retention intervals. It was found that Testing Gecline acess delays wasclearly evident even when working triak and declined with delay, with a much smaller decline far 
memory for the name-color association on distinctive trials was high even memory was disturbed by the counting: task (see middle four distinctive fan far default, reflecting the protective function 
overa korg retention interval. In contrast, memory on default triak 5 minutes ater training bars). These findings are inconsistent with the hypothesis that of ditinctive responding when the subjects remember ta 
, : the protective function of distinctive responding is due to the respond on the carrect side. 
fact that the information about the distinctive trials is 
maintained in working memory (which would be disrupted : ; ; ; 
by the avunting task). Nete. All error bars in the figures are between-subjects 
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TRAIN 11 - We do not have trainability design In Prog ress 
| requirements for vehicle systems, hardware and 
| software interfaces (including performance 


support tools), task design, or vehicle habitation. 


Geclined significantly as retention interval increased. The protective 
furnction of distinctive responding was explained in terms of the 

requirement to maintain in working, memory the intention to make a S$ minute break 
distiretive response, which is not required on default triak. 


a SA 


& 


Retention test: 124 trialssame as training: 


‘Instead of name-color associations subjects made assciatiors between 2 days after training 
eight astronauts identified alphabetically (Alpha, Brave, Charlie, ete.) and —— ; CONCLUSIONS 
four locations in an explored spaa: (North, South, East, West). Transfer 2 test: Different stimuli (no counting task) ” 
*All study trials corsisted of presenting a name kocation association, to 
which subjects responded by clicking at the appropriate location on a map ae 
on the right-hand side of a display screen labeled Spacecraft (sce Figzure 1) RESULTS 
* Most of the messages were in the dcfault format (with Black type and 
mined font). Asmall number, however, were distinctive by being in an 
atypical format (with GREEN type and all capital letters) 
*Test triak, intermingled with study triak, required responding, with the 
last known bocation and consisted of the name alone in Bluc. 
* On default test trials the response was to be made in a default 
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We replicated the finding, that distinctive responding, proiects against 
ANALYSIS forgetting, awcciations. 

Towever, we found no evidence that the protective function is due to 
FOUNDATIONS OF SPACEFLIGHT TRAINING holding, the associations from the distinctive trials in working, memory. 
Understanding, the quae of the protective function for distinctive 
responding is. thus, achallersge for future theorizing, and research. 


THE TRAINING CONTINUUM 
manner by clicking on the right-hand Spacacraft map. 
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Figure I. Screen dziplay of adefauk study tral 


used by NASA’s Flight Operations Directorate. The 


research encompasses the entire training continuum. POC: Dr. Immanuel Barshi, ARC/TH 
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